Language is a fundamental human ability, a definitive feature of our species. In this Special Issue, we bring together a series of papers that add to our knowledge of how genetic factors may influence language-related networks in the human brain. The papers describe studies using twin and family approaches, neuroimaging, genome wide association scans (GWAS), and candidate-gene analyses, to examine the neurobiology of language from a molecular genetic perspective. The Special Issue is broad in scope, investigating different aspects of genetic contributions to language across animal models and humans, in both healthy and disordered populations.
density predominantly in frontotemporal regions, suggesting the association with language performance could be mediated by this mechanism. It is worth noting that none of the neuroimaging genetics studies in this Special Issue have used formal mediation analyses to model the relationship between gene variants, grey matter findings and language performance in a single samplethis will be an important direction for future investigations in this field.
The final paper in the Special Issue provides an example of how animal models can be used to investigate gene function, targeting candidate genes that have been identified in human studies of language-related traits. Specifically, Rendall et al. investigated the effects of a well-known dyslexia candidate gene on the brain using mouse knockout technology. The researchers assessed the behavioral phenotypes of mice carrying homozygous disruptions of the rodent homolog of DYX1C1 (dyslexia susceptibility 1 candidate 1, now also known as DNAAF1, dynein axonemal assembly factor 4). They used a strategy that enabled the gene to be selectively knocked out in the cortex and hippocampus. Compared to mice in which the gene was intact, those with the DYX1C1 knockout showed impairments in memory and learning, while their performance was relatively unaffected for auditory and motor tasks. Rendall et al. discuss how their mouse model findings may shed further light on the potential contributions of DYX1C1 dysfunction to deficits in learning to read in human individuals with dyslexia.
The studies featured in this Special Issue each contribute in different ways to our understanding of how genetic polymorphisms may influence the neurobiology of language, including investigations focused on oral and written modalities. Yet, it is clear we still have a relatively limited knowledge of the genes that impact on core components of language processing in relation to brain structure and function. Several papers in this Special Issue reflect a burgeoning interest in the use of neuroimaging measures as intermediate phenotypes. While showing promise, such approaches require larger samples than those currently in typical use, in addition to independent replications, and a better understanding of mechanisms of gene action. Further, these strategies will need to be complemented by other research lines, both in animals and humans (Graham et al. 2015) , to ultimately bridge the gaps between genes, the development and function of brain circuits, and language.
